Junior faculty from groups underrepresented in the biomedicalresearch workforce attended two, 2-3 week, annual summer research-education programs at one of six sites. Programs provided didactic and/or laboratory courses, workshops to develop research, writing and career-development skills, as well as a mentoring component, with regular contact maintained via phone, email and webinar conferences. Between summer institutes, trainees participated in a short mid-year meeting and an annual scientific meeting. Participants were surveyed during and after SIPID/PRIDE to evaluate program components.
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IntroductIon
Population differences in health outcomes are well-documented in the United States 1,2 and a more diverse biomedical workforce may be needed to address these disparities. 3 However, Black researchers are 10% less likely than White researchers to have grants funded by the National Institutes of Health (NIH), 4 which may limit research by investigators most motivated to address these problems. Further, although postgraduate programs improve the likelihood of obtaining awards overall, they do not narrow the gap between White and minority investigators. 3, 4 In fact, minority investigators are less likely to receive R01 awards and to submit NIH grants, and they have fewer publications, citations, and grant experience compared with White investigators with similar training. 4 Thus, new approaches are needed to increase the diversity of the biomedical-research workforce.
Efforts responding to the need to build and sustain a more diverse biomedical-research workforce 5, 6 include two programs funded by the NIH National Heart, Lung, and Blood Institute (NHLBI). 5, 7, 8 Established in 2006, the Summer Institute Program to Increase Diversity (SIPID) 7 and reissued in 2010 as the Programs to Increase Diversity among Individuals Engaged in Health-related Research (PRIDE) 8 fill a training gap for junior-level faculty and scientists from populations underrepresented in the biomedical and behavioral sciences, which include racial/ethnic minorities, disabled, and disadvantaged groups.
The short-term goals of these programs are to train mentees how to better write scientific articles and prepare competitive grant applications to ultimately publish manuscripts and receive grant funding. In this article, we report baseline characteristics of the SIPID/PRIDE and mentee feedback about the program components from anonymous surveys.
Methods
The SIPID/PRIDE summer institute (SI) programs 5, 7, 8 provided mentoring, didactic and hands-on experiences to enhance research skills for junior-level faculty underrepresented in the biomedical and behavioral sciences. The long-term goal was for 2010, N=52 and PRIDE 2011-2014, N=152). The training programs (three in SIPID and six in PRIDE) were each specialized in mentored training in different areas of science and substantive training content, although all focused on heart, lung, blood, and sleep (HLBS) disorders.
Three All PRIDE programs also benefited from centralized recruiting and admissions procedures and program evaluations performed by a separately funded PRIDE Coordination Core (CC) at Washington University in St. Louis. The PRIDE CC helped with recruitment, reviewing applications, selecting applicants, developing and administering questionnaires, collecting data for publications and grants, and managing data for long-term evaluations of SIPID and PRIDE programs.
There were face-to-face meetings at each program site during the first (SI-1) and second (SI-2) summers, each lasting approximately 2-3 weeks for intensive training in basic research methods and writing skills development (including grant writing). A brief 1-2 day mid-year face-to-face meeting was held for progress reviews and included a mock study session to review on-going grant writing projects. In addition, starting with PRIDE, an annual scientific meeting was held in the Bethesda, MD area where trainees from all programs met to present their scientific research and to expand their professional networks across programs. During the year, participants reviewed their grant-writing progress through webinar sessions. Each participant is followed for 10 years to assess career progression. We previously described the SIPID program design, structure, content, recruiting and data collection procedures. 5 Additional details about the program can be obtained from the corresponding author.
Data were collected via online surveys at enrollment, during training, and annually after program completion. Demographic information included (among others) age, sex, race/ethnicity, education, age, employment and faculty rank. We also collected information about careerdevelopment outcomes, including promotions, tenure, publications, grant submissions and awards. We used data from curriculum vitae and SCOPUS (publications) and NIH RePORTER (grant awards) (additional details about the database can be obtained from the corresponding author). In 2014, we also surveyed all SIPID/PRIDE mentees who completed the program to evaluate the benefits they gained from their participation. We collected data longitudinally during SI-1, mid-year, the annual scientific meeting, and SI2.
For the grants database, three categories of grant awards were defined: "Independent-investigator" awards (eg, R01 and other Research Project Grants), "Mentored" research awards, and "Other" awards. The latter is a heterogeneous category including education or loan-repayment program awards. To be counted the grant award met this criteria: 1) the mentee must be the principal investigator (or multiple principal investigator) of record; 2) the application must be formally peer reviewed by an external agency (ie, not intramural); and 3) the award must be verified on the granting institution's website (eg, NIH RePORTER, Robert Wood Johnson Foundation, American Heart Association). Grant awards data reported here were collected in fall 2015. We also collected basic demographic information (eg, age, sex, race/ethnicity, education, age, employment/faculty rank) from the application survey and updated this information annually.
Primary indicators of success in- [10] [11] [12] In this article, we describe the baseline characteristics of SIPID/PRIDE mentees and feedback on the programs that were reported on anonymous questionnaires administered after program completion. We also report the pattern of grants received before and after SIPID/PRIDE participation.
results Tables 1 and 2 show descriptive statistics of mentees' baseline characteristics by cohort and aggregated across all mentees and SI programs. PRIDE participants were predominantly female, African American, assistant professors, and had doctoratelevel degrees. For SIPID recruitment, each program recruited its own participants. 5 However, the PRIDE CC helped monitor and assisted PRIDE programs with recruitment. Of 460 PRIDE applications received, 163 were eligible and accepted for admission, but six declined citing schedule conflicts (3.8%) and five dropped later (3%), leaving 152 who completed the program. Of the five individuals who started the training but dropped out after the first summer session, Figure  1 , according to the number of years before and after program completion. A greater number of mentoredresearch awards were received prior to training, and a greater number of independent-investigator awards were received after training. Overall, 130 awards were verified in NIH Re-PORTER (mean .64 grants/person) after a weighted-average elapsed time of three years, with 58 of the 130 grants obtained after SIPID/PRIDE training (mean .28 grants/person).
Sixty-eight percent of the PRIDE sample (104/152) responded to the anonymous survey about the benefits they gained from participating in PRIDE. Responses to each question were categorized and then tallied by category, and the percentage of total responses for each category was recorded. Participants could provide multiple responses to each question, and the total percentage across all responses should equal 100%. 
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tors had positive effects analytic and writing skills, allowed them to tap into resources of various multidisciplinary groups, and enhance their credibility within the research community. Mentees' accomplishments (eg, publications and funding, memberships in scientific organizations, election to offices, becoming a journal or grant reviewer, and career advancements) accounted for 14% of responses.
Mentoring (both research mentors and career development mentors) accounted for 16% of the responses. Further elaboration indicated that individual mentoring by programassigned mentors was crucial in developing their research proposals and in their career advancement. Peer mentoring also was highly valued, especially meeting regularly by phone or webinar with their cohort for research brainstorming sessions. Mentees particularly valued their mentors' assistance in developing research ideas and projects, facilitating collaborations and networking, providing advice about career progress, and establishing mutually agreed upon goals and commitments for both mentee and mentor. A few negative mentoring experiences reported early after mentor assignment were addressed by close monitoring and intervention by site program directors.
The remaining 6% of responses to this question referenced a variety of factors such as increasing self-confidence, increasing diversity in the biomedical sciences and didactic coursework.
dIscussIon
The SIPID/PRIDE programs were developed to provide the mentoring and training critical for mentees from underrepresented groups in biomedical research to become successful scientists involved in HLBS research. Research-skills training and mentoring during SIPID/PRIDE were positively evaluated by mentees, who attributed their accomplishments and (5) 3 (7) 6 (10) 11 (7) 11 (5) Declined or Did Not Answer 2 (5) 3 (7) 5 (8) 10 (7) 14 (7 Very few grants are funded at the first submission, and resubmission is now the norm. Moreover, fewer physicians are applying for post-doctoral fellowships and early-career mentored-K awards. 13 With this metric of success, a key consideration is to help junior faculty obtain the required research skills and publications to be favorably reviewed. We found that award receipt was nearly equally split between R series and K series grants. We also compared our grant awards with those from a similar study of underrepresented junior faculty who were provided 8-to 10-week training internships in laboratories of host scientists. 6 The overall average awards received per person at 5 years post-training was .59, compared with .16 grants per person for a comparison group that did not engage in any training. 6 The SIPID/PRIDE mentees, with a mean of .28 grants/person after training, surpassed the comparison group average. Considering the shorter post-training period for PRIDE (2 years) than the previous study (5 years), our results are likely to be comparable with the training group in that study after an appropriate post-training period has elapsed.
With respect to the anonymous evaluations of the program, mentees reported several benefits; the five most frequently reported benefits were: skills development, networking opportunities, personal accomplishments, mentoring, and career development. The feedback received also indicated that individual mentee-mentor relationships may benefit from close monitoring in the beginning to ensure that mutually agreed upon goals and commitments are honored and that a new mentor is assigned quickly if the original match is not working. Overall, survey feedback demonstrated that the mentoring and skills training were beneficial for mentees' career development.
One of the lessons learned is that, whereas a single criterion that defines "success" may be relevant (eg, received R01 funding), the timeline for achieving success may be quite variable depending upon the mentee's level of training and years of experience. Time is needed to develop a publication record in the mentee's field of interest, and writing skills may need to be improved. Requisite skills to conduct a certain type of research may need to be acquired. Mentees may benefit from spending time as a co-investigator, site PI, or sub-contract PI to gain experience in data collection, management and analysis. Mentees also may need to develop a network of research mentors and collaborators. Mastering these skills and gaining experience may require additional time before a mentee is ready to submit a research grant application. A mentee's individual training needs and experiences should be assessed prior to program participation and revisited periodically during the training and mentoring process. Thus, whereas some mentees may be well-prepared to submit a grant application within a 2-year period, others may need more time to achieve that objective. Thus, a mentored grant mechanism may be more appropriate for some. In addition, teaching and/or clinical demands placed on some mentees at their home institution may allow for less-protected time for research.
Limitations
This article describes elements of the SIPID and PRIDE programs and mentees' evaluations of the program as well as grant awards. Limitations include: 1) we lacked an appropriately matched comparison group that did not receive training; and 2) our findings may not be generalizable to other groups. Also, we are limited by a relatively short time after program completion for the more recent cohorts to be able to report on longer-term follow-up of the mentees' success in terms of grant awards. Although all SIPID cohorts met the 2-year post-training milestone, only the first PRIDE cohort had completed the program for two or more years at the time grants data were collected.
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As others have suggested, 6 some measures of success may not be realized for as long as five years post-training.
conclusIon
In conclusion, the SIPID/PRIDE programs, which focus on research and career development, skills training and mentoring, have been successful in advancing the research career of participating mentees, with success measured by the mentees' evaluation of the program. SIPID/ PRIDE provides an opportunity to further the development of junior scientists from populations underrepresented in the biomedical and behavioral sciences, fostering diversity in the biomedical-research workforce, which is a seminal part of NIH's strategic goals.
14 The recently funded third phase (2014-2018) of the SIPID/PRIDE programs underscores the value that NHLBI places on these programs, and data from this phase will contribute to future evaluations of the overall program, including long-term outcomes, such as promotions, grant awards and publications.
